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(57) ABSTRACT 

An air conditioning System for automobile having a heater 
core capable of heating the interior in good efficiency is to 
be provided. Such a heater core is Supplied with the coolant 
having bubbles removed, and thereby the efficiency of heat 
eXchange is enhanced and the noise is reduced. On the 
internal combustion engine is mounted a water outlet 
(bubble separating means) 3 having a receiving chamber 8 
that the coolant after cooling the engine flows in. In the 
downstream position of the chamber 8 is formed a commu 
nicating portion 9 of narrowed Sectional area and a feeding 
chamber 10 of increased sectional area in turn. The flowing 
Velocity of the coolant is increased in the communicating 
portion 9 and decreased in the feeding chamber 10 and 
thereby it is possible to make bubbles in the coolant float up 
and Separate out. As a result, the coolant without bubbles 
may be fed to the heater core 7 through a feeding portion 11. 
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VEHICLE AIR CONDITIONING SYSTEMAND 
AUTOMOBILE HAVING THE VEHICLE AIR 

CONDITIONING SYSTEM 

FIELD OF THE INVENTION 

0001. The present invention relates to a vehicle air con 
ditioning System having the improved heating performance. 
The present invention also relates to an automobile having 
Such a vehicle air conditioning System. 

BACKGROUND OF THE INVENTION 

0002 One known arrangement of the air conditioning 
System of this type is to perform the interior heating by 
introducing the high temperature cooling water after cooling 
the engine into a heater core to transfer the heat from the 
water to the air of the interior, as disclosed in the following 
patent document 1, for example. In this System, by means of 
a high flow type water pump it is possible to feed a Sufficient 
amount of cooling water to a heater core, So that a Sufficient 
quantity of heat for the interior heating can be obtained. 
0003 Patent document 1: JP-A-H04-35892.1 
0004. In such a vehicle air conditioning system, however, 
when the cylinder head and cylinder block are cooled, a part 
of the cooling water is vaporized and the produced bubbles 
are transferred to the heater core. As a result, the System has 
a problem that a drop in efficiency of heat eXchange and the 
noise of interior heating are caused in the heater core. 

SUMMARY OF THE INVENTION 

0005 The present invention is worked out in view of the 
above-described problem in the prior art. It is an object of 
the present invention to provide a vehicle air conditioning 
System and an automobile having Such a vehicle air condi 
tioning System, which provides the improved heating per 
formance and the decreased noise in a heating means. 
0006 The foregoing object is accomplished in a vehicle 
air conditioning System performing the heating of the inte 
rior by making use of the cooling water or coolant for 
cooling the internal combustion engine, comprising a heat 
ing means of the interior for radiating the heat included in 
the coolant after cooling the internal combustion engine and 
for making use of the radiated heat to heat Said interior, and 
a bubble Separating means for removing bubbles included in 
the coolant and for feeding the coolant without bubbles to 
the heating means. 
0007 Accordingly, in this system, the bubbles contained 
in the coolant are separated and the coolant without bubble 
is fed to the heating means, So that the heating performance 
may be improved by efficiently radiating the heat from the 
coolant after cooling the internal combustion engine and 
further the noise may be reduced that is generated when the 
bubbles flow in the heating means. 
0008. In carrying out the invention in one preferred 
mode, the bubble Separating means is one that performs the 
separation of the bubbles by utilizing the fact that the 
specific gravity of the bubble is smaller than that of the 
coolant, so that the bubbles may be separated efficiently. 
0009. In another embodied mode of the invention, the 
bubble Separating means is one that performs the Separation 
of the bubbles by utilizing the change of flowing velocity of 
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the coolant. In particular, the bubble Separating means is 
provided with a receiving chamber to receive the coolant 
after cooling the internal combustion engine and with a 
feeding chamber to feed the received coolant into the 
heating means, and makes the flowing Velocity of the 
coolant change by changing the croSS Sectional area of the 
passage from the receiving chamber to the feeding chamber. 
Namely, the bubble Separating means is formed So that the 
croSS Sectional area of the passage just upstream of the 
feeding chamber may be Smaller than that of the feeding 
chamber. Alternatively, the bubble Separating means is 
formed So that the receiving chamber may be adjacent to the 
feeding chamber. 
0010. Accordingly, when the coolant flows from the 
receiving chamber to the feeding chamber, due to the change 
of the flowing Velocity of the coolant, or due to the lowering 
of the flowing velocity of the coolant, the bubbles are liable 
to float upward. As a result, the bubbles may be separated 
efficiently by means of a simple structure. 
0011. In a further embodied mode of the invention, the 
bubble Separating means is constructed So that the top of the 
feeding chamber may be arranged above that of the receiv 
ing chamber and the bottom of the feeding chamber may be 
below that of the receiving chamber, and So that a feeding 
portion for feeding the coolant into the heating means may 
be formed on the lower part of the feeding chamber below 
the lower end of the receiving chamber. Accordingly, the 
bubbles may be surely separated to feed only the coolant 
without bubble into the heating means. 
0012. In a still further embodied mode of the invention, 
a vehicle air conditioning System further comprises a bubble 
removing means for removing the bubbles. The bubble 
Separating means is constructed So that the top of the feeding 
chamber may be arranged above the upper end of the 
receiving chamber and provided with an introducing portion 
for introducing the bubbles into the bubble removing means. 
Accordingly, the separated bubbles may be well removed by 
the bubble removing means. 
0013 In a still further embodied mode of the invention, 
an automobile has the vehicle air conditioning System in 
various embodied modes described above. 

0014. Other advantageous features of the invention will 
be obvious after a reading of the following detailed descrip 
tion of the preferred embodiment shown in the drawings as 
follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 
0016 FIG. 1 is an exploded diagrammatic perspective 
View of a water outlet to be mounted on a cylinder head, as 
a first embodiment according to the present invention; 

In the drawings: 

0017 FIG. 2 is a diagrammatic front view of the water 
outlet toward the cylinder head; and 
0018 FIG. 3 is a diagrammatic front view of a water 
outlet toward a cylinder head, as another embodiment of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0019 Hereinafter, an embodiment of an air conditioning 
system of an automobile will be described with reference to 
the drawings. 
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0020 Referring to FIG. 1, in the side surface of a 
cylinder head 1 is provided a coolant outlet la, to which it is 
possible to mount a water outlet (bubble separating means) 
3 through a gasket 2. This water outlet 3 is provided with a 
radiator connector 4 for feeding coolant to a radiator (not 
shown), and with a heater connector 5 for feeding coolant to 
a heater core 7, and further with a throttle chamber connec 
tor 6 for feeding coolant to a throttle chamber (not shown). 
0021 Referring to FIG. 2, inside the water outlet 3 is 
formed a receiving chamber 8 extending laterally from the 
position aligned with the outlet la (FIG. 1) and with an inlet 
2a opened in the gasket 2. In the right end (as illustrated) of 
this receiving chamber 8 is formed a communicating portion 
9 with a smaller cross section than that of the chamber 8. 
Further in the right end (as illustrated) of this communicat 
ing portion 9 is formed a feeding chamber 10 with a larger 
croSS Section than that of the receiving chamber 8. 
0022. The top of this feeding chamber 10 is positioned 
above the top of the receiving chamber 8 and inversely the 
bottom of this feeding chamber 10 is positioned below the 
bottom of the chamber 8. The bottom part of the feeding 
chamber 10 is provided with a feeding portion 11 opening 
upon the right (as illustrated), to which is connected the 
heater connecter 5. 

0023. Also, on the top of the feeding chamber 10 is 
formed an introducing portion 12, to which is connected the 
throttle chamber connector 6 So as to communicate with the 
portion 12. 
0024. In such a construction, the coolant, after cooling 
the cylinder head 1 and cylinder block of the internal 
combustion engine, flows from the coolant outlet la through 
the inlet 2a of the gasket 2 into the receiving chamber 8 of 
the water outlet 3. 

0.025 Apart of the coolant in the receiving chamber 8 is 
fed from the radiator connector 4 into the radiator (not 
shown). The radiator (not shown) is provided with a cap, out 
of which may be well released the bubbles. 
0026. When another part of the coolant in the receiving 
chamber 8 passes through the communicating portion 9, the 
velocity of the flowing fluid becomes larger due to the 
narrow croSS Section, while the bubbles in the coolant grows 
to larger ones. Further, when the coolant flows into the 
downstream feeding chamber 10 with a larger croSS Section, 
it makes a rapid lowering of the flowing Velocity, So that the 
enlarged bubbles are liable to float up. Namely, the bubbles 
in the coolant may be separated by utilizing the difference in 
specific gravity between the coolant and the bubbles and by 
utilizing the change of the flowing Velocity. 

0027) Alternatively, even if the water outlet 3 has such a 
construction that no communicating portion 9 exists and the 
receiving chamber 8 is adjacent to the feeding chamber 10, 
it is possible to lower the velocity of the coolant when the 
coolant flows from the receiving chamber 8 to the feeding 
chamber 10. Accordingly, the bubbles in the coolant are 
liable to float up, So that it becomes possible to Separate the 
bubbles efficiently. 

0028. The bubbles, which floated up to the top of the 
feeding chamber 10, flow through the introducing portion 12 
and the throttle chamber connector 6 and are introduced into 
the throttle chamber and the radiator (both not shown). Out 
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of the radiator cap the bubbles are released and well 
removed. Namely, the radiator cap constructs a bubble 
removing means. 

0029. On the other hand, the coolant, which flows from 
the lower part of the feeding chamber 10 into the feeding 
portion 11, has the bubbles well removed. The coolant 
without bubbles flows through the heater connector 5 into 
the heater core 7, where heat eXchange is carried out 
efficiently to heat the interior of a vehicle air conditioning 
system. Since the bubbles have been removed, in the heater 
core 7 the efficiency of heat eXchange is prevented from 
lowering and the generation of noise is well reduced. 

0030. As described above, in this embodiment of the 
invention, even if a part of the coolant is vaporized to 
generate bubbles in the coolant while cooling the cylinder 
head 1 and cylinder block, the bubbles may be well removed 
in the water outlet (bubble separating means) 3, So that it is 
possible to make the coolant flowing into the heater core 7 
contain no bubble. As a result, the efficiency of heat 
exchange may be improved in the heater core (interior 
heating means), and the generation of noise may be reduced, 
and further sufficient quantity of heat may be obtained for 
heating in the heater core 7. 

0031) Next, referring to FIG. 3, there is shown a water 
outlet 3 as an alternative embodiment according to the 
present invention. 

0032. In the same way as the first embodiment, inside the 
water outlet 3 is formed a receiving chamber 8 extending 
laterally. On the right side (as illustrated) of this receiving 
chamber 8 is provided an introducing portion 12 extending 
upward and communicating with a throttle chamber con 
nector 6. Within the receiving chamber 8 and on the down 
Stream Side of this introducing portion 12, a vertical partition 
13 is formed to extend downward from the top wall of the 
chamber 8. On the downstream side of this vertical partition 
13, a feeding portion 11 to which is connected a heater 
connector 5 is provided. 

0033. In this embodiment, the coolant containing bubbles 
flows from the cylinder head 1 into the receiving chamber 8 
and collides with the vertical partition 13. Then, the bubbles 
in the coolant float up through the introducing portion 12 
into the throttle chamber connector 6 to be separated. 
Namely, since the vertical partition 13 is formed as shown 
in FIG. 3, the bubbles in the coolant may be separated 
efficiently by utilizing the difference of Specific gravity 
between the coolant and the bubble. 

0034. Also in Such a construction as the alternative 
embodiment, the bubbles are well removed from the coolant 
that is fed from the heater connector 5 into the heater core 
7. Accordingly, the efficiency of heat eXchange is improved 
in the heater core 7 and also the generation of noise is 
reduced, So that the interior of a vehicle air conditioning 
System may be heated efficiently. 

0035 Having described the invention in detail and by 
reference to the preferred embodiment thereof, it will be 
apparent that other modifications and variations are possible 
without departing from the Scope of the invention defined in 
the appended claims. 
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What is claimed is: 
1. A vehicle air conditioning System performing the 

heating of the interior by making use of the coolant for 
cooling the internal combustion engine, comprising: 

a heating means of the interior for radiating the heat 
included in Said coolant after cooling Said internal 
combustion engine and for making use of the radiated 
heat to heat Said interior; and 

a bubble Separating means for removing bubbles included 
in Said coolant and for feeding the coolant without 
bubbles to Said heating means. 

2. A vehicle air conditioning System as defined in claim 1, 
wherein Said bubble Separating means is one that performs 
the separation of said bubbles by utilizing the fact that the 
specific gravity of said bubble is smaller than that of said 
coolant. 

3. A vehicle air conditioning System as defined in claim 2, 
wherein Said bubble Separating means is one that performs 
the Separation of Said bubbles by utilizing the change of the 
flowing Velocity of Said coolant. 

4. A vehicle air conditioning System as defined in claim 3, 
wherein Said bubble Separating means is one that is provided 
with a receiving chamber to receive the coolant after cooling 
Said internal combustion engine and with a feeding chamber 
to feed the received coolant into Said heating means, and 
makes the flowing Velocity of Said coolant change by 
changing the croSS Sectional area of the passage from Said 
receiving chamber to Said feeding chamber. 
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5. A vehicle air conditioning System as defined in claim 4, 
wherein Said bubble Separating means is formed So that the 
croSS Sectional area of the passage just upstream of Said 
feeding chamber may be Smaller than that of the feeding 
chamber. 

6. A vehicle air conditioning System as defined in claim 5, 
wherein Said bubble Separating means is formed So that Said 
receiving chamber is adjacent to Said feeding chamber. 

7. A vehicle air conditioning System as defined in claim 4, 
wherein Said bubble Separating means is constructed So that 
the top of Said feeding chamber is positioned above the top 
of Said receiving chamber and the bottom of Said feeding 
chamber is positioned below the bottom of Said receiving 
chamber, and So that a feeding portion for feeding Said 
coolant into Said heating means is formed on the lower part 
of said feeding chamber below the lower end of said 
receiving chamber. 

8. A vehicle air conditioning System as defined in claim 7, 
further comprising a bubble removing means for removing 
Said bubbles, wherein Said bubble Separating means is 
constructed So that the top of Said feeding chamber is 
positioned above the upper end of Said receiving chamber 
and provided with an introducing portion for introducing 
said bubbles into said bubble removing means. 

9. An automobile comprising the vehicle air conditioning 
System as defined in claim 1. 


